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[57] ABSTRACT

An adjusting device (24,34) of an automatically adjust-
able shoe drum brake has an at least prartly movable
locking member (46) associated with it which cooper-
ates with a heat sensitive spring element (50) and pre-
vents pivoting of an adjusting lever (34) and conse-
quently variation in length of a strut (24) in response to
the magnitude of a predeterminable brake actuating
force and/or a temperature. A loss distance caused by
the movement of at least part of the locking member
(46) is reduced by a change in rigidity and/or shape of
the spring element (50) at rising temperature, in re-
sponse to the temperature, and completely cancelled . .
. reaching a predeterminable value of the temperature.

12 Claims, 7 Drawing Figures
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1
AUTOMATIC ADJUSTING DEVICE FOR A BRAKE

The invention relates to an automatic adjusting de-
vice for a brake, especially a motor vehicle brake with

which a strut is connected in parallel with a brake actua-
tor and has an effective length which depends on the
relative positions of two strut members adjustable with
respect to each other and one of them having an adjust-
able portion which tends to extend the strut, by this
portion, upon actuation of the brake and cooperates
with at least one intermediate member arranged at least

partly between a web plate and a piston to transmit the
brake actuating force independently of the strut and

being movable at least in part as long as the brake actu-
ating force does not exceed a predeterminable amount.

In a known adjuster of this kind (IDE-OS No. 32 44
872) a pivotable, disc-like strut member has a knurled
portion which is disposed eccentrically with respect to

the pivot axis and movable transversely of the longitudi-
nal direction of the strut. In released condition of the

brake the knurled portion engages a knurled portion
which is formed at the second strut member. By an arm
the disc-like strut member engages in a recess in the web
plate. Upon actuation of the brake the two strut mem-
bers move apart and the disc-like strut member 1s pivot-
able by the arm such that, upon release of the brake, a
part of the knurled portion more remote from the pivot
axis enters into contact with the knurled portion of the
second strut member. Hereby the length of the strut is
increased for automatic compensation of clearance re-
sulting from wear of the friction lining of the brake
shoes.

Another known adjusting device of this kind (DE-OS
No. 30 19 223) comprises a strut whose adjustable por-
tion comprises a threaded bolt. The length of the strut 1s
variable by a pinion connected with the threaded bolt
when the pinion is rotated by a pivotably supported
adjusting member engaging the same. Moreover, the
length of the strut is variable in length by means of a
built-in bimetal strip. Hereby the adjusting device bal-
ances undue clearance between the friction lining and a
brake drum caused by wear of the friction lining of the
brake shoes, whereas any clearance caused by expan-
sion of the brake drum due to the heat development
during braking does not lead to any change in length of
the strut and thus to excessive adjustment.

Likewise known is an automatic adjuster (DE-OS
No. 30 19 214) with which the adjusting member can be
disengaged by means of a bimetal strip so that clearance
due to thermal expansion of the brake drum does not
lead to a change in length of the strut.

The clearance to be compensated i1s a clearance to
ease the brake corresponding to the difference between
the brake drum diameter and the diameter of the brake
shoes with the brake in inactive and unheated condition.

The diameter of the brake shoes can be determined by
an axial line extending vertically to the connecting line
of the hydraulic actuator with the center of the brake
drum. The clearance to ease the brake results in a loss
distance which may be increased still further by thermal
expansion of the brake drum at high temperatures and
by the elastic deformation due to high brake actuating
forces. This proportion is of influence especially in
brakes of weight-saving light structure.

Likewise known are brakes with which an additional
loss distance is passed upon actuation of the brake so as
to prevent pivoting of the adjusting lever in response to

10

15

20

235

30

35

40

45

50

23

60

65

2

the value of the brake actuating force. To fulfill this
function, this loss distance is required only with cold
brakes: with the known embodiments it remains un-
changed also with the brake already heated.

In general, the loss distance is of less importance in an
unheated brake than in a highly heated brake because in
this event the hydraulic actuator must be subjected to
higher pressure in order to compensate a reduction of

the frictional value of a friction lining caused by the

heating. If the loss distance i1s too great, the volume of
brake fluid supplied by a main cylinder no longer may
be sufficient to build up the required brake pressure so
that in this event the braking effect is limited. Further-
more, build-up of the brake actuating pressure is impos-
sible while the loss distance is being passed and this may
lead to a delay of the initiation of the braking effect.

It is the object of the invention to develop an auto-
matic adjusting device for a brake such that the adjust-
ment depends both on the temperature generated dur-

ing braking and on the actuating force and that the loss
distance required to prevent excessive adjustment be-

cause of the amount of the brake actuating force dimin-
ishes at rising temperature.

The object i1s met, in accordance with the invention,
in an automatic adjusting device of the kind specified
initially in that

the intermediate member 1s a locking member the side
of which facing the piston of the hydraulic actuator
protrudes beyond the side of the web plate facing
the piston a predetermined salient distance with
respect to the side of the web plate facing the pis-
ton, when the brake is at rest, so that the brake
actuating force is transmissible from the piston to
the web plate by way of the locking member until
the salient distance which is being reduced by the
movement of the locking member has been can-
celled and the piston abuts against the opposing
side of the web plate,

a heat sensitive spring element cooperates with the
locking member, the rigidity and/or the shape of
the spring being variable at rising temperature of
the brake such that movement of the locking mem-
ber results, whereby the salient distance is reduced,

the locking member is connectable with an adjusting
member adjusting the portion of the one strut mem-
ber such that movement of the adjustable portion
for varying the length of the strut 1s prevented
upon reaching of a predetermined, temperature-
responsive amount of the brake actuating force

and/or a predetermined value of the temperature.
By transmission of the brake actuating force from a

piston to the side of a locking member forming a salient
portion of the brake which is cold during the inoper-
ative state, at least part of the locking member is
moved. The locking member is connectable with the
adjusting member in response to the displacement thus
caused of the locking member and, therefore, in re-
sponse to the amount of the brake actuating force so
that a change of the length of the strut is prevented as a
predetermined value of the brake actuating force is

reached.
The presence of a heat sensitive spring element the

rigidity and/or configuration of which is variable at
rising temperature of the brake and which. cooperates
with the locking member causes the displacement of the
locking member to take place also 1n response to tem-
perature variations. Upon reaching of a predetermina-
ble temperature, the locking member enters into en-



3
gagement with the adjusting lever so that even if the
value of the brake actuating force still is below the
predeterminable value, a variation of the length of the
strut consequently is prevented as well.

The cooperation of the heat sensitive spring element 5
with the locking member further has the effect that at
rising temperature the amount of the actuating force
diminishes upon reaching of which the locking member
enters into engagement with the adjusting member so

that variation in length of the strut is prevented. The 10
result thus is an overlapping of the influences of the

- brake actuating force and the temperature of the brake

so that the locking member is moved into engagement
with the adjusting member by the sum of these influ-
ences in order to prevent excessive adjustment of the 15

length of the strut as a predeterminable value of the

- brake actuating force and/or temperature is reached.

- The cooperation of the heat sensitive spring element

with the locking member further has the effect of reduc-

ing the salient distance of the side of the locking mem- 20
 ber adjacent the piston at rising temperature and of

 cancelling it altogether as a predetermined temperature

is reached. In this manner the loss distance caused by

the salient distance is reduced at rising temperature.

- The result thereof is quick response of the brake and 25
maintenance of the braking effect even at high tempera-

- tures. This requires that the hydraulic pressure in the

. actuator 1s increased in order to balance a drop in brak-
57" ing effect caused by a reduction of the frictional value
+¢ of a friction lining. Too great a loss distance would be 30
e opposed to that as the volume of the hydraulic flud
++-  furnished by a main cylinder no longer would be suffi-
£+ cient to build up the necessary pressure so that the

braking effect consequently would be limited. Further-
more, the brake actuating pressure cannot be increased 35

<7 as the loss distance is being passed so that the reduction
.+ of the loss distance in accordance with the invention
% leads to quick response of the brake and to increased
“+ effectiveness of the brake because the brake actuating
=i pressure can be raised more quickly. The limitation of 40
% the level of the brake actuating pressure resulting from
" -bridging of a loss distance is not applicable either.

In a preferred embodiment the locking member is
designed as a locking lever which is pivotably con-

nected to the web plate by means of a bolt. The connec- 45

tion of the locking member with the adjusting member
“designed as an adjusting lever results in especially ad-
vantageous manner by the engagement of a locking
tooth formed at the locking lever in a locking serration
formed at the adjusting lever. The heat sensitive spring 50
element cooperating with the locking member consists

of a bimetal strip bent to oval shape and having an outer
metal strip which expands more strongly than the inner

- metal 'strip at rising temperature so that the rigidity of
the spring diminishes as the temperature increases. The 55
fact that both ends of the bimetal strip form one longitu-
dinal side of the oval in overlapping condition has the
result that the ends may curve freely even at very high
‘temperatures so that no plastic deformations occur.

- In another preferred embodiment a torsion spring 60
acts on the locking lever to establish the salient portion

of the locking lever with respect to the web plate. Bi-
metal plate springs arranged one behind the other act
against the locking lever contrary to the effect of the
torsion spring. The bimetal plate springs which are 65
supported at a lining backplate are of such nature that
their axial length increases at rising temperature. In this
manner the locking lever is pivoted under the influence
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of temperature increase as well as under the influence of

- a brake actuating force such that its locking tooth ap-

proaches the locking serration of the adjusting lever and

~ prevents pivoting movement of the adjusting lever

upon reaching of predeterminable values of the temper-

- ature and/or the actuating pressure.

Even upon engagement of the lockmg tooth in the
locking serration the bimetal plate springs attempt to

“expand in axial direction as the temperature rises so that

conveniently the locking tooth is connected elastically
with the locking lever in order to prevent plastlc defor-

mation of the bimetal plate springs.

In another preferred embodiment the heat sensitive
spring element is designed to be part of the locking
member. The biased spring element in this case has a
U-shaped portion in the central secticn of which there

are exposed lips having facing, convexly curved facesto

receive an end portion of a connecting rod the other
end of which is connected to the adjusting lever. These
lips are adapted to clamp the connecting rod when the
brake actuating force acting on the salient portion of the

spring element reaches a predeterminable value and/or
when the spacing between the two lips of the U-shaped

portmn formed by a bimetal strlp 1S reduced because of N '

‘a rise in temperature.
In another preferred embodiment the strut comprises

a disc-shaped first strut member designed as the adjust-
ing member and connected pivotably with a rod-shaped
second strut member in a direction transversely of the
longitudinal direction of the strut and so as to be dis-
placeable against the force of a spring. The first strut
member has an outer surface which is eccentrical with

respect to the pivot axis and has a knurled portion in

engagement with a knurled portion of the second strut

member when the brake is at rest. The first strut mem-
ber is pivotable by an arm which engages in a recess in
the web plate as the brake is actuated. Upon actuation of
the brake, furthermore, relative movement of the first
and second strut members away from each other takes
place. Because of the pivoting of the first strut member

“upon actuation of the brake a part of the knurled portlon

which is more remote from the pivot axis will be in
engagement with the knurled portion of the second

strut member to increase the length of the strut when

the brake subsequently is released. An extension of the -
strut is prevented regardless of the amount of the brake
actuating force and/or the temperature by a locking
member being connected pivotably with the web plate
and having a locking tooth which is adapted to be
caught in a locking serration formed at the first strut
member so as to prevent pivoting of this strut member.
{'he salient distance is reduced in response to the tem-
perature and the dependence on the temperature is
established of that amount of the brake actuating force
upon reaching of which a change in length of the strut
is prevented, by the fact that the heat sensitive spring
element is pivoted at the web and acts against the lock-
ing member.

It proved to be convenient to set a salient dlstance

'amountmg to approximately 0.2 mm when the brake is

at rest. It is further advantageous to cancel this salient
distance by the effect of the heat sensitive element when
the temperature has reached a value of about 150° C.
The magnitude of the bias to be given the spring ele-
ment conveniently has proved to be an amount of ap-
proximately 400 N. |

Further advantageous modifications of the embodi-
ments result from the subclaims. |
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Embodiments of the invention will be described fur-
ther below with reference to diagrammatic drawings, in
which:

FIG. 1 is a front elevation of a first embodiment;

FIG. 2 is an incompletely presented front elevation of 5

a second embodiment of an adjusting device;
FIG. 3 is a top plan view of the embodiment pres-
ented 1n FIG. 2;

FIG. 4 1s an incompletely presented front elevation of

a third embodiment of an adjusting device;
FIG. 5 is a top plan view of the embodiment pres-

ented in FIG. 4;

FIG. 6 is an incompletely presented front elevation of
a fourth embodiment of an adjusting device;

FIG. 7 is a top plan view of the embodiment. pres-
ented in FIG. 6.

The brake shown in FIG. 1 comprises a first brake
shoe 2 and a second brake shoe 4, each including a web
plate 6, 7 followed at the radially outer end by a respec-
tive lining backplate 8 to which the brake lining 10 is
fixed. The two brake shoes 2, 4 are supported at one end
each on a thrust bearing 12 against which they are bi-
ased by at least one return spring 14. An hydraulic
actuator 16 including two pistons 18, 20 extends be-
tween the ends of the brake shoes 2, 4 opposite the
thrust bearing 12, and piston 20 thereof acts on the
opposing end of the web plate 7 of the second brake
- shoe 4. A shoe restoring spring 22 connected at one end
each to one of the brake shoes 2, 4 is arranged radially

~ inwardly adjacent the hydraulic actuator 16. Radiaily

inwardly of the shoe restoring spring 22 and in parallel

with the axis of the actuator 16 a strut 24 is disposed

between the two brake shoes 2, 4. The two ends of the
strut are bifurcated for engagement in notches formed
at the web plates. The strut 24 comprises a spindle 26
which is connected to the web plate 7 and with which
a pinion 28 1s connected. A sleeve 30 of the strut 24
borders on the side of the pinion 28 opposite the spindle

.. 26.

The pinion 28 1s engaged by a pawl 32 formed at one

~end of an adjusting lever 34 which is pivotably con-
- nected with the web plate 6 by means of a bolt 36. At

the end adjacent the bolt 36 the adjusting lever 34 com-
prises a portion of circular sector shape provided with a
locking serration 38. At the end of the portion of circu-
lar sector shape adjacent the strut 24 the adjusting lever
comprises a projection 40 which is guided in a slit of the
bifurcated end of the sleeve 30. One end of an adjusting
spring 42 is connected with the adjusting lever 34, while
the other end is attached to the web plate 6.

At the end adjacent the piston 18 of the web plate 6
a locking lever 46 is supported, pivotable with the same
about a bolt 44. The end of the locking lever 46 facing
the piston 18 has a curved surface which protrudes by a
predetermined salient distance a beyond the end of the
web plate 6 opposite the piston 18 as long as the brake
is at rest and not heated substantially. At its other end
the locking lever 46 comprises a locking tooth 48 for
engagement in the locking serration 38 of the adjusting
lever 34.

A spring 50 bent to oval shape of a bimetal strip ex-
tends between the bolt 36 and the opposing side of the
locking lever 46. Overlapping each other at a distance,
the two ends of the bimetal strip form one longitudinal
side of the oval which is connected to the bolt 36 by an
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eye 52 formed at the outer end of the bimetal strip. The

longitudinal side of the oval opposite the eye 52 engages
one side of the locking lever 46 and is formed with a

6

recess into which projects a projection 54 formed at the
locking lever 46 to establish a connection with the
spring 50. Adjacent the locking tooth 48, the locking
lever 46 has a bent over portion as a stop 56 for coopera-
tion with an abutment bolt 58 connected to the web
plate 6, cooperating such that the spring 50 1s biased by
approximately 50 N as long as it is in cold condition.
The bimetal strips of the spring 50 are so arranged
that the outer metal strip elongates more than the mner

metal strip as the temperature rises so that the charac-
teristic of spring S0 drops in correspondence with a
reduction of the rigidity at increasing temperature. The
overlapping ends of the spring 50 may become dis-
placed freely even at very high temperatures so that no
plastic deformation occurs of the spring 50.

In this condition the end of the locking lever 46
which is disposed opposite the piston 18 and the salient
distance a of which 1s approximately 0.2 mm with the
brake in released, cold state is in permanent engagement
with the piston 18. Any brake actuating force applied

by the piston 18 acts by way of the locking lever 46 and

the bolt 44 on the web plate 6 as long as the temperature
of the brake does not exceed a predeterminable value,
such that the brake lining 10 is pressed against a brake
drum (not shown). Besides effecting contact pressure of
the brake Iining 10, the brake actuating force introduced
into the locking lever 46 also causes pivoting of the
locking lever 46 about the bolt 44, the spring pressure of
the spring 50 counteracting the pivoting movement.

The brake actuating forces acting through the pistons
18, 20 on the brake shoes 2, 4 permit pivoting of the
adjusting lever 34 by the pulling force exerted by the
adjusting spring 42 because then the projection 40 no
longer holds the adjusting lever 34 1n its original posi-
tion in the bifurcated end of the sleeve 30. The pivoting
of the adjusting lever 34 may have the result that the
pinion 28 is rotated on by the pawl 32, thus increasing
the length of the strut 24 for example in the manner
described in DE-OS No. 32 18 788. The increase in
length of the strut 24 prevents an increase of the clear-
ance to ease the brake because of wear of the brake
linings 10. The clearance to ease the brake designates
the difference of the diameter of the brake drum and the
diameter of the brake shoes with the brake not actuated
and cold. The diameter of the brake shoes 2, 3 is mea-
sured by way of an axial line disposed vertically with
respect to the connecting line between the actuator 16
and the thrust bearing 12. |

When the brake actuating force has reached a prede-
terminable value, the locking tooth 48 engages in the
locking serration 38 whereby pivoting movement of the
adjusting lever 34 is avoided. This serves to prevent any
expansion of the brake drum because of elastic deforma-
tion due to great brake actuating forces from leading to
an increase of the length of the strut 24.

The pressure of spring 50 acts against the engagement
of the locking tooth 48 into the locking serration 38. As
the rigidity of the spring decreases at rising tempera-
ture, the value of the brake actuating force at which the
locking tooth 48 engages in the locking serration 38 to
prevent an increase in length of the strut 24 and which
is to be applied by the piston 18 also diminishes accord-
ingly.

As the rigidity of the spring 50 is reduced at rising
temperature, the spring 50 also applies less resistance
against any possible pivoting of the locking lever 46
about the bolt 44 as the temperature rises. Such pivoting
of the locking lever 46 is aimed at by the effect of the



hydrostatic pressure as well as the spring pressure of a
spring (not shown) disposed between the two pistons

18, 20 and acting on the piston 18 against the shoe re-
- storing spring 22, also when the brake is released. The
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pivoting of the locking lever 46 results in a reduction of 5

the salient distance a. If the temperature of the brake
surpasses a predeterminable value which lies approxi-

- mately at 150° C.,, the rigidity of the spring 50 has be-

come so low that pivoting of the locking lever 46 occurs

in such manner that the salient distance a is totally re-

duced so that the piston 18 directly engages the side

~ facing it of the web plate 6. When actuating a heated

brake, therefore, only a loss distance must be overcome

‘which is determined by the salient portion and reduced

as compared to the cold state of the brake because of the
reduction of the salient distance a and which is totally

~cancelled when the temperature of the brake has

~ reached a predeterminable value.

e I msial

An increase of the pressure in the hydrauhc brake
actuator required with highly heated brakes to balance
the reduced frictional value of the friction lining 10 thus

becomes possible in effective manner without a. loss
~distance first having to be passed by an increase of the
- volume of the hydraulic fluid. The pivoting of the lock-

ing lever 46 about the bolt 44 caused by the brake actu-

~ ating force transmitted by the piston 18 and serving to

prevent pivoting of the locking lever 34 when a prede-

- terminable value of the brake actuating force is reached,
- is coupled with a decrease in rigidity of the spring 50 at
5 rising temperature. At increasing temperatures, there-

fore, the pivoting of the locking lever 46 required for

engagement of the locking tooth 48 into the locking

serration 38 is caused by lower brake actuating forces

below the predetermined value already so that the de-

sired additive joining of the influences of the brake
actuating force and the temperature of the brake is

% achieved. When predetermined values of the brake

actuating force and/or temperature are reached, this

7 has the effect that pivoting of the adjusting lever 34 and

consequently a change in length of the strut 24 are
prevented, with the brake actuated.

Also with the other embodiments the influences of
the amounts of the temperature and of the brake actuat-

- ing force are superposed in similar manner in their effect

on a locking member so that excessive adjustment is
prevented in dependence on these factors of influence.
A reduction of the magnitude of the salient distance a at

- rising temperature likewise reduces the loss distance

caused by this salient portion. The effectiveness of the

brake, including its quick response thus is upheld at high

temperatures too.
FIGS. 2 and 3 show a second embodlment of an

‘adjusting device. Structural members in agreement with

the first embodiment are marked by the same reference
numerals. In this embodiment an adjusting lever 234

8

magnitude a which amounts approximately to 0.2 mm
so that the piston 18 abuts against a surface of the lock-
ing lever 246. A torsion spring 260 enclosing the bolt 44
and supported at one end on the web plate 6 and at the
other end on the locking lever 246 helps to maintain the

salient distance a against the bias of the blmetal plate o

springs 250.
The axial length of the bimetal plate springs- 250 in-

creases at rising temperature so that then the locking
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lever 246 is pivoted and, as a consequence thereof, the

salient distance a is reduced and the locking tooth 248

- approaches the locking serration 238. When a predeter-

minable value of the temperature lying at about 150° C.

is reached, the locking tooth 248 engages in the locking =

serration 238 thereby preventing pivoting of the adjust-

ing lever 234 so that the length of the strut 24 is not -

changed. The reduction of the salient distance a at rising
temperature furthermore leads to a reduction of the loss
distance which is caused by the salient distance and

which is totally cancelled when the salient distance has
been eliminated entirely.

Even upon engagement of the lockmg tooth 248 in
the locking serration 238 the bimetal plate springs 250
tend to expand further if the temperature continues to
rise. For this reason it is convenient to connect the
locking tooth 248 elastically in a manner not shown in
detail with the locking lever 246 so that the further
expansion of the bimetal plate springs will not result in
therr plastic deformation. )

In the third embodiment shown in FIGS. 4 and §
structural members corresponding with those of the
first embodiment are marked by the same reference
numerals. In the case of this embodiment the locking
member comprises the spring element 350 consisting of
a bimetal strip as well as a connecting rod 360 which
extends in a direction perpendicular to the axis of the
piston 18 and has a hook-shaped end engaging in a re-
cess 362 of the adjusting lever 334. The other end de-
signed to be straight of the connecting rod 360 is em-
braced by a U-shaped portion 364 of the spring element
350 extending in a direction perpendicular to the axis of

- the piston 18.

43

50

55

whose pawl 32 engages in the pinion 28 of the strut 24

is supported for pivoting about a bolt 36. An adjusting

- spring 42 is attached by one end to the adjusting lever

234 and by the other end to the web plate 6. The adjust-
ing lever 234 comprises a locking serration 238 opposite

which there is a correspondingly designed locking

tooth 248 of the locking lever 246. Bimetal plate springs
250 are arranged one behind the other next to the lock-
ing tooth 248 such that the set of springs acts by one end

- on the locking lever 246 and by its other end on the
lining backplate 8.

In inoperative condition of the brake which then is
cold the locking lever 246 has a salient distance of the

60

63

The U-shaped portion 364 of the spring element 350is
- directed with its open end to face the web plate 6. Each

leg of the U-shaped portion 364 is followed by a flange
366, 368 extending parallel to the web plate 6. The
flange 366 remote from the piston 18 is riveted to the
web plate 6 by two rivets 370. The flange 368 disposed

- opposite the piston 18 comprises a salient portion as

compared to the end of the web plate 6 and, when the
brake 1s cold and at rest, this reaches a value of about 0.2
m. i - _ |

The U-shaped portion 350 is open in its central sec-
tion at its end opposite the flanges 366, 368 so that there

‘the connecting rods 360 extend between two lips 372,

374. Each of the two lips 372, 374 stands out freely from
one of the flanges 366, 368 and is curved in shell shape
about 1ts longitudinal axis so that the convexly curved
outer surfaces neighboring each other define an inter-
mediate space for receiving the connecting rods 360.

In cold condition the spring 350 is biased by approxi-
mately 400 N by means of a pin 376 connected to the
web plate 6 and engaging in the flange 368 in a recess
378 of oblong hole shape to serve as a stop for the spring
element 350. -

The action of the brake actuating force on the flange
368 is followed by displacement of this flange so that the
distance between the lips 372, 374 is reduced. When the
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brake actuating force surpasses a predeterminable
value, this leads to clamping of the connecting rod 360
so that the adjusting lever 334 cannot pivot. Just like
actuating pressure exerted on the flange 368, also a
temperature increase leads to a reduction of the spacing

between the lips 372, 374.

As with the embodiments described above, also an
increase of the temperature of the brake contributes to a
reduction of the salient distance a and consequently of
the loss distance to be covered by the piston 18 and to
the total cancellation thereof when a value of approxi-
mately 150° C. is reached as the temperature rises. Fur-
thermore, pivoting of the adjusting lever 364 is pre-
vented when the temperature reaches a predetermina-
ble value and the value of the actuating force 1s reduced
upon reaching of which the pivoting of the adjusting
lever 364 1s prevented as the temperature rises.

FIGS. 6 and 7 show a fourth embodiment; structural
members which are in agreement with the first embodi-

ment are marked by the same reference numerals. The
adjustment on which this embodiment 1s based com-
prises a strut 424 including a disc-shaped first strut
member 434 and a rod-shaped second strut member 435.
Strut member 434 is connected pivotably with strut
member 435. It comprises an outer surface which is
eccentric about the pivot axis C and has a knurled por-
tion 480 in connection with a knurled portion 482 of the
second strut member 435 when the brake 1s at rest.
Upon actuation of the brake the two strut members 434,
435 move away from each other. When the brake is
actuated, the strut member 434 having an axis of rota-
tion which 1s arranged to be displaceable in the second
strut member 435 in a manner not shown against the
pressure of a spring, is pivoted by an arm 484 which
engages in a recess of the web plate 6. During the subse-
quent release of the brake a part of the knurled portion
480 of the first strut member 434 more remote from the
pivot axis C comes to be connected with the knurled
portion 482 of the second web member so that the strut
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424 1s extended. The fundamental mode of operation of 40

this adjusting device i1s described in detail in DE-OS

" No.3244872. A locking tooth 448 formed at a locking

member 446 engages in a locking serration 438 formed
at the first strut member 434 in order to prevent a
change in length of the strut 424 in response to a prede-
terminable value of the brake actuating force and/or
temperature. In this manner pivoting of the locking
member 434 1s prevented. The locking member 446 is
pivotably connected with the web 6 by a bolt 44 and has
a salient distance a as compared to the side of the web
plate adjacent the piston 18. At the side of the locking
member 446 opposite the salient portion a the latter 1s
engaged by a heat sensitive oval spring 50 which 1s
connected by a bolt 36 with the web plate 6 and biased
against a bolt S8 by way of the locking member 446.
The cooperation between the spring 50 and the locking
member 646 is effected corresponding to the manner
described for the first embodiment.

What is claimed 1is:

1. In an automatic adjusting device for a brake, espe-
cially a motor vehicle brake with which a strut (24) 1s
connected functionally in parallel with a brake actuator
(16) and has an effective length which depends on the
relative positions of two strut members (26,30) adjust-
able with respect to each other and one (26) of them
having an adjustable portion connectable with an ad-
justing member by which the strut (24) is extendable
upon actuation of the brake and which cooperates with
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at least one intermediate member (46) normally dis-
posed between a brake shoe web (6) and a piston (18)
for transmitting the brake actuating force to the web
independently of the strut (24), as long as the brake
actuating force does not exceed a predetermined
amount, wherein said intermediate member comprises a
locking member (46;246;350,360;446) having a side fac-
ing the piston (18) of the hydraulic actuator (16) and
protrudes a predetermined salient distance (a) beyond
the end of the web (6) facing the piston (18), when the
brake is at rest, so that the brake actuating force 1s nor-
mally transmissible from the piston (18) to the web (6)
by way of the locking member (46;246;350,446) until the
salient distance (a) has been reduced by the movement
of the locking member (46;246;350,446) relative to said
web and the piston (18) abuts against the Side of the
web, a heat sensitive spring element (50;250,;350) coop-
erating with the locking member (46;246;350,360,446),
the characteristics of the spring element being variable
with rising temperature of the brake such that move-
ment of the locking member (46;246;350,446) relative to
the web results whereby the salient distance (a) is re-
duced, and means for connecting said locking member
(46;246;360,446) with said adjusting member
(34,234,334,434) to prevent movement thereof and thus
adjustment of said strut upon a predetermined reduction
of said salient distance in response to a predetermined
amount of at least one of the brake actuating force and
a predetermined value of the temperature.
2. The automatic adjusting device as claimed in claim
1, characterized in that the salient distance (a) amounts
to about 0.2 mm when the brake is at rest.
3. The automatic adjusting device as claimed in one
of claims 1 or 2, characterized in that
the strut (24) comprises a spindle (26) having a thread
section as the adjustable portion which 1s variable
in length in the direction of the longitudinal axis of
the strut (24) by means of a pinion (28),
a sleeve (30) of the strut (24) borders on the side of the
pinion (28) opposite the spindle (26),
the adjusting member is an adjusting lever (34) pivot-

ably connected with the web plate (6) and engag-
ing in the pinion (28) to vary the length of the strut

(24),

the locking member is a locking lever (46;246) pivota-
bly connected with the web plate (6) by a bolt (44),

a locking tooth (48;248) is formed at the end of the
locking lever (46;246) opposite the end forming the
salient portion (a), .

a locking serration (38;238) is formed at the side of
the adjusting lever (34,234) opposite the locking
tooth (48;248) and engaged by the locking tooth
(48;248) to prevent pivoting of the adjusting lever
(34;234) against the action of the spring element
(50;260) upon reaching of a predetermined value of
at least one of the brake actuating force the temper-
ature.

4. The automatic adjusting device as claimed in claim

3, characterized in that

the spring element (50) is biased in cold condition and
consists of a bimetal strip bent to oval shape,

the two ends of the bimetal strip constitute one longi-
tudinal side of the oval, overlapping each other at
a distance, said side being connected to the web
plate (6) by a bolt (36), and

the opposite longitudinal side of the oval abuts
against the locking lever (46).
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5. The automatic adjusting device as claimed in claim
‘4, characterized in that the locking lever (46) has a bent
- portion at the end adjacent the locking tooth (48) which
portion serves as stop (56) for an abutment bolt (58)
connected to the web plate (6) at the side of the locking
lever (46) opposite the spring element (50).
6. The automatic adjusting device as claimed in claim
5, characterized in that the locking lever (46) comprises
a projection (54) for connection to the spring element
(50) at the side facing the spring element (50).
7. The automatic adjusting device as claimed in claim
6, characterized in that the longitudinal side of the
~ spring element (50) abutting against the locking lever
(46) comprises a recess which is engaged by the projec-
tion (54) of the locking lever (46), and in that an eye (52)

10

~ (18).

15

receiving the bolt (36) for fixing the spring element (50)

- with the web plate (6) is formed in the outer end pertwn
of the bimetal strip.

8. The automatic adjusting device as elalmed iIn one
of claims 1 or 2, characterized in that the locking mem-
ber comprises the spring element (350) which is biased
~ and firmly connected at one side with the web plate (6)
as well as a connecting rod (360) which is connected at

one end with the adjusting lever (334) and the end por-

tion of which opposite the adjusting lever (334) 1s
~ passed through a region of the spring element (350) and
adapted to be clamped in the same when the value of at
least one of the brake actuating force and the tempera-
- ture has reached a predetermined value so that pivoting
of the adjusting lever (334) is prevented.

- 9. The automatic adjusting device as claimed in claim
- 8, characterized 1n that

- the spring element (350) compnses a U-shaped pOTr-
~ tion (364) bent of a bimetal strip to receive an end
portion of the connecting rod (360), the opening

~ thereof facing the web plate (6) and the outer metal

strlp expanding more than the inner metal strlp at

- rising temperature,
each of the two legs of the U-shaped portion (364) 1S
followed by a flange (366,368) which extend paral-
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lel to the web plate (6) and one of which is riveted -

to the web plate (6), while the other flange (368)
directed toward the piston (18) forms the salient
portlon (a), and

~ there i1s a section within the U—shaped portion (350)
whose end located opposite the flanges (366,368) 1s
opened such that lips (372,374) extend as far as the
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12 -
flanges (366,368) which lips are of shell shape and
spaced from each other such that the convexly
curved sides of the lips (372;374) face each other so
that the connecting rod is adapted to be clamped

after a reduction of the spacing between the lips

(372,374). |

10. The automatic adjusting dewee as claimed in
claim 9, characterized in that the spring element (350) is
biased by a pin connected to the web plate (6) and en-
gaging in a recess of the flange (368) facing the piston

11. The automatic adjustlng device as c]auned in
claim 1, characterized in that a torsion spring (260)
cooperates with the locking lever (246) and the heat
sensitive spring element comprises a plurality of biased
bimetal plate springs (250) arranged in behind one an-
other which are disposed between a lining backplate (8)
and a part of the locking lever (246) and the axial length
of which increases at rising temperature, the locking
tooth (248) being connected elastically with the locking
lever (246). |
12. The automatic adjusting device as clalmed In one
of claims 1 or 2, characterized in that
the strut (424) comprises a dlsc-sheped first strut
‘member (434) designed as adjusting member and
- pivotably connected to a rod-shaped second strut
member (435) in a direction transversely of the
longitudinal direction of the strut (424) and dis-
placeable against the pressure of a spring,
the first strut member (434) has an outer surface
which is eccentric with respect to the pivot axis (C)
and has a knurled section which 1s in engagement
“with a knurled section (482) of the second strut
- member (435) when the brake 1s at rest,
that the first strut member (434) is pivotable by means
of an arm engaging in a recess of the web plate (6),
upon actuation of the brake, |
the locking member (446) is pivotably connected.
- with the web plate (6) and comprises a locking
tooth (448) adapted to be caught in a locking serra-
- tion (438) of the first strut member (434) to prevent
pivoting of the first strut member (434), and
the heat sensitive spring element (50) is guided at the
web (6) and acts against the biased locking member

(446).

* %k k k%



	Front Page
	Drawings
	Specification
	Claims

